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This invention relates generally to a col or.vi dgo carera apparaf us

conpri sing sttate | mage sensor with a conpl enentary cg*or sal.C

filter andPﬁJag e particularly to a vati abl e col or matrix %f%*hm fé?r“ use

In such a &i eo, canera apparatus to obtain a higher color fidelity. 5
i vigkm

In the con | CATSIDH APRAHED camera apparatus with a single CCD
i mage sensor, a conplenentary color nosaic filter is generally used for

generating two color difference signals in addition to a | um nance
signal. For exanple, in the case 10 where a conplenentary col or nosaic
filter with four colors Ye, My, Cy and G is used (where Ye represents
yel l ow, My magenta, Cy- cyan and G green), adjacent odd- nunber ed and

even- nunbered hori z | S : t el
o oduce (SR G and DS iaveh P rebiths pldtilya AN vIHES Carha YpbBRERS | © Y

B-G color c} Ference signals In an od red field.
In an eumprisingrb sobdtstatecimige adpsac avith 2oemplembatagiceloximosaic filtebend d

and (oR QO BRUBHARY tn A3 Pl T machx cRe 6 Bt £oHsP AMETEr once
si gnal s (Zﬁé@aﬁfﬂa ﬁaﬁn@ highé& Mof fromthe above alternate col or
I gnal s

di fference y means of line delay circuits and switches. The thus
obt ai ned col or difference signals are then subjected to the follow ng

mat ri Xi ng operation to produce (RY) and (B-Y) color difference signals
whi ch can be used to produce a 20 standard col or conposite signal.

R Y=2R- G+a(2B- Q In the convenfonal Tolér R0 <Bmela appardtbiivitha SMifle iCCd ©

predeterm ned constants or matrixing coefficients. . The
i nvent or fimage sehsor, &lcomplamentaryicolox immsaiofdtents generallynesed fan gereratingrtyo25
enough to olt ai f‘% hi %her col ar. fidelit '

. . .l 5,
interalia, e *gnﬂ.?em g’é’é’ﬂt PAB%‘H‘F%%S%%F 8’('/%%“?&6’01& tB?t%%egeo

10 where a complementary color mosaic filter with four colors Ye, Mg, Cy and Gr is used
{where Ye represents yellow, Mg magenta, Cy cyan and Gr green), adjacent odd-
numbered and even-numbered horizontal lines are simultaneously read to alternately
produce (2R-G) and (2B-G) color difference signals in an oddnumbered field. In an
even-numbered field, adjacent evennumbered and odd-numbered horizontal lines are

15 simultaneously read to alternately produce (2B-G) and (2R-G) color difference signals.
Two concurrent color difference signals (2B-G) and (2R-G) are obtained from the above
alternate color difference signals by means of line delay circuits and switches. The thus
obtained color difference signals are then subjected to the following matrixing operation
to produce (R-Y) and (B-Y) color difference signals which can be used to produce a

20 standard color composite signal.

R-Y=2R-G+a(2B-G)
B-Y=2B-G+b(2R-G)
where a and b are predetermined constants or matrixing coefficients.
The inventor found that the above matrixing operation is not satisfactory
25 enough to obtain a higher color fidelity.

It is, interalia, an object of the present invention to provide a color video
camera apparatus with an improved color matrix circuit by which a much higher color



canera.apparatus with an inproved color matrix circujt, by which a nmuch

hi §her col or PHJ 93002 cLoL s e 2
March 10, 1994 fidelity can be obtained, To'this -end, a first aspect
of the invention provides a color vi deo canera apparatus as defined in
claim 1. APHE®G002 aspect of the inventiof provides a si gidarchlBed8%or

as defined in 'claimb5. Advantageous enbodi nents are defined in the
subcl ai ms. fifklity\can ibalpbeaisete ol thisesrid, gefirst aspest afebm nveatjorbpraxides agolpr

conprising a 5 selector which selects.one of a plurali of ffici.ents

i n accor danideo (RMATA IPaFatyssys dgfiped in Cﬁaéfef%d’* E"O’PBS am# 8%&??0‘&"%@%3&1@{18&
Wth the a inC%.€ | inBAPmERS ke HeTihe@RE RS | ON
for producig%gipﬁéfdgggjsg{:% eéeﬁ}?ﬁﬁﬁsﬁ%ﬁdqugﬁnﬁhgﬁﬁsor difference sjignal from
the first gitlaims. The oadabioosffidieff ganeratar meapsahay baarraaged djomprismgta
optimum values with respect tg each 10 of different colors. .Lt.i her.ef ore
PDss bl e sslemorpiich SIegeme i AR F grttiefts I pece witl e Tirkdild
Accor di ng g%ogg SR irRAte Qindifle Present invention, at |east one of the

I mage signal processing neanS, the first and second multiplier neans, the

first and secondwithdthe abeeenstnatate; the ooefficidntscused 6 the: matrixing: Aparatios;
means nmay be constructed .to, . operate digitally. 15, These
and ot her &eprroduciag %&JWSWEWW?W%%&%%gWF%ﬁ% fram the firstand; 1o eq
with refer tQide N ererhad 86 adjuled td6ptahind Vaifes with respect to each

Fig. 1is 3&‘[;0 gcﬁ‘?‘ﬁi agram%%lggﬂ%ré?ﬂci paJI port.iG%n.of a Ceglwgr Vvideo canmera 20
appar at 40 f diffetent doboracltds thereferenpassible i gbtain artighsreelar fdelityas iy eesulty.

i nventi on; ) Fig. .2 4ds Lrcuit di.agr o] |
coefficient generat offFTdingdoag %?Wlmeﬁﬂﬁé%% &‘%ﬂ%@?a&&g"s@%?g&ﬁl;
Fig. 31is %Sgé g}?mg ' t dNRecdndemil@bhér Mmeakys tiefinst kid col or
di fference signals ?Q%Sﬁgﬁ%%ﬁ,xtﬁﬁéﬁggﬁ% I cients; band 25

Fig. 4 is aedundciddeli mgassnandsthe variabieicpefficisot ganeratert mgansomay be carsrugadr a

apparatus provided,in accordance with a second enbodi nent of the invention.
Referring Wf%&%?%ﬂy'l, there is shown a principal portion of a color 30

¥ih9'90 C3gera apparat ﬁﬁe&%%ﬁéx@ﬁsﬁ&ﬂ 8f thelihveéntior WAD Gerapphrent fioleaddivent i on.
is
elucidated with reference to the embodiments described hereinafter.

Fig. 1 is a block diagram of a principal portion of a color video camera
20 apparatus provided in accordance with a first embodiment of the present invention;
Fig. 2 is a circuit diagram of a variable coefficient generator in the color
video camera apparatus of Fig. 1; | |
Fig. 3 is a color coordinate system showing the relation between the color
difference signals and the matrixing coefficients; and
25 Fig. 4 is a block diagram of a principal portion of a color video camera

apparatus provided in accordance with a second embodiment of the invention.

Referring now to Fig. 1, there is shown a prin_cipal portion of a color
30 video camera apparatus 10 according to a first embodiment of the invention. This
camera apparatus 10 comprises a CCD image sensor 11 of the conventional type on
which a complementary color mosaic filter 12 is provided. In Fig. 1, only a portion of
the filter 12 is illustrated in an enlarged manner. This filter comprises a mosaic pattern



canmgra dpparatus 10 conprises a CCD i nage sensor 11 of the .conventi onal

type on whi ch a conpl ementary col or nosatc: fifter 124 s provided. In
Fig. 1, only a portion of the filter 12 is"illustrated i'n,an enl arged
manner. This filter conprises a nosaic pattern PHJ 93002
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(nmagenta), G (green), Ye (yellow and Cy (cyan). More specifically,
the filt erofﬁmmlli{gs(mageﬂteplmw t Yie fyellovd and Gyafclyar)f Mdre speaifically,

fifth, n hor i zont al nsor 11 col or
filter el éﬁiﬁitef 13 camgesesi A fFﬁé‘TISPG pixels oafa%ccpéc% jinth, ... Thi g
filter al farrraﬂ

even- numgﬁa@%@;%mﬂa I nezxtné%ﬁ %&rn&#} ﬂté@bé Ielérl.eﬁt&g@t}'itrgr ang flﬁnm? ﬁ%deér de
of Ye, Cy,of Mg, Ge,, I\@/ Gr, ..... Thisefilterlaiso dampreses il eegistryswitin pixels drheach, of the
seventh_ el event hor ntal es are one pi xel Shlf d |n t he
hor i zon? alSVER+E qulqroﬁlqu St arangest i the orde &nC¥ni nt h,

hori zopd, ad'i ] ”@ﬁte color elements on theTﬁi?rdC@ehfﬁa%véﬁﬂsor h%ﬁz&ﬁﬁr ates in

response to. a imng signal froma 10 timng signal genetator 13 In such a
way t hat |Imeaareodmbptuaﬁ)dnﬂeﬂmmb¢0pzmMEdmuemmth respeptita thoke auljthechrst, odd
and even- %{)ere ho |z.ont§ |nes are read horizontally in successi on
but verti eS\or e specifically, in the case of the nt h

pair of odd andqﬁ&‘ﬁtﬁ‘iﬂiﬁéé Shsd01 1 f‘ék in | h§ aCfhBN; rgos%iﬁc (|\/g+Ye)

corresponding to My and Y are sinu aneousl read to p
and t hé@ tthmingcsigmal gmeeater tDin emhcmuranghaton i odGmumbedredyfield pixelshor eamwheousl! y

read to produce Sjmlar- rea operations ar eated with
F espect tmagr ww%mﬁoﬂ%mwr it Rrecs S boismaibing o el s
are Rirleo Q%ec?ﬁﬁll ngh @YX easd # ;

hori zont aI I'1 nes, bﬁ‘é col fimﬁ pi &gelrgﬁ%{)rﬁr spond?ngil 'Eﬁo G %@@@g&éof
si mul t aneaid| gudraa'axﬂ numbpredcherizogtal lines)therdlor pixelsorrespending tor Mgi and| ¥e

d d d t 20
S ar et pal o iodieh tMeBnrel B hert e olerpRely ESrspondity 52!
of Bor('hzﬂﬂi @9 al'é E‘i@fﬁﬂﬁdﬂéddslﬁehd ft@ﬁrdd%@ (Gt-RayRisipliar AalingSiRrations afk
even- nunbered f | xel’'s on each pair of “"adj acent even and

odd- nurrberreneamirwmxmlecu Paiy afdwrizontal Kagsi unshall |the rampining ixels 8 but

The. pi ot uiEkTPRERR G b PR Bl ePenmrtr otz BE RS 5 oo

| mge senggixeld &oﬂrébpbﬂﬁn%b@@-ﬁhﬁ% ubeﬂmﬁmre@ﬁsw SeddUBRIrb@be! (Gra- Ye)rabg! at ed

doubl e sanpl i ng (CD) circuit 14 of the conventi onal type to reduce
noi ses commdmm&m%wmsmma@dcwmmao mpmg@m i ed

conpr | 220 QEFERYR e rsithe' oreRiriont e RPelid wim AGRELD @@ﬁ + R il ot
| um nance iorizomtal Nndsr il allehe® eériaihing ipikedd aref redd1cnGRSeveh mikiberelifield )i S

| um nance 5|§nal
s on each pair of adjacent even and odd-numbered horizontal lines are read

horizontally in succession but vertically simultaneously in a manner similar to the
above.

25 The picture-information signal obtained by reading the pixels of the CCD
image sensor 11 in the above-described manner is supplied to a correlated double
sampling (CDS) circuit 14 of the conventional type to reduce noises contained therein.
An output of this CDS circuit 14 is supplied to a color separation circuit 15. This color
separation circuit comprises a luminance signal processing section 15a for deriving a

30 luminance signal Y from the output signal of the CDS circuit 14. This luminance signal
processing section is of the conventional type and comprises, for example, a lowpass
filter and a delay circuit (both not shown). The color separation circuit 15 also
comprises a first color signal processing section 15b driven by the timing signal



processing section is of the conventional type and conprises, for exanple,

a ‘l owpass filter and a delay circuit (both notZshown). ' The col or
separation circuit 15 al so conprises a first celor ‘signal processing
section 15b driven by the timng signal PHJ 93002

4 PHT 93002 March 10, 4994 gener at or Mar¢lod0,dE%vi ng
a first pair of concurrent color signals (Myt+Ye) and (G +Cy). This

col or si ggenkeratorol3: fori degivinged fiost paiy affcohdverent nolen sigoata (Mg ¥epamt

conprises, for e le, a s | e-gnd-hold.cifcuit, a bandpass filter, a
line me '*'aé@-)&%‘rg)%f’ g 1§ SQHER 1% ﬁéﬁ)c."“‘f?@oégl %Peé%‘i)ar ation
circuit S € I ' r ' i on
Tsedri e ctor ERARbles fSapR ARG Sroflaandp B Hlc #HAE AR SN 00
of concura ewitch oireuit &iot shedwen)( Whe Cylor aemirdtian it [Shiustheptampsey aadecond

rocessi ng.segtiqgn is substantially, of ,the sape structure as.the .cql.or
51 anal Jpr brocesSig, seclan 135 dfiven by the Sining Sptal Epfigaion, 1, 1€ g

(Mg+Ye) )of' ' anﬁl@' ' ' jjon 15b
are supp%%%?%cotfid\?g y tocglg?si%it l've %fﬁ%ﬁq @%ﬁ%ﬁ%ﬁoﬁg S of a
first subpmoeessimg sétidmoispubstantially ofithe sanmoitouctute fak ¢heeosler signalaro¢@sings) at
Its output |, germ’ nal. Simlarly, the color signals (MJj+Cy) and (G +Ye)
from t he ¥€8OMAPol or si gnal processing section 15c are supplied
respectively to poSjyel rai?éh | ' i ssggond
subtracter 17 to pf%%ueggoa sgg%étgﬁ%?ﬂgﬁﬁz(rzg)ngg Si g?’g?t?cle%ﬁs& 15 at its
out putl(t eprocessing sectiorf 1 ¥bsarecsupplieddiespestively ¢o pogjtive agd Aegafive dnmit periinds t 0 a

[t oo e Ao B pbcled Phod ot il 3) GRS AR, ' °
coef fi ci cRimgNYiAtRfty 2he Bl FARMEPLY afll (ELL I8P rom thebetid cdigB O 15

supplied I rst but termnal of a Second adder 21, a first input

t ermi nal signal precessing sedtioh Ji5¢ are a@Wplindl respeativelydtoi pasitivetand miegativedidputof t he
i abl 20 , ffici t 20, . The, j

Vo P er cletmipaitora Saconl sHEREHE 101 Phodyce 2 seeond caler differente sighel (265,

Second; 50 uje mm?:rcfeﬁﬁhﬁl. A%e Medcoiblddiereahts SibRAlRLGNRA! s%pgua% & first input

respectively, vary I n accordance W th magni tudes of the col or

i1 er encesirghat 2 firstraddyr 46 i teeminiof o et s dBiand
. . i Fi q. 5 . | Fi
g e 71 inGR eiisf A0 L YRGaE cBRtet fontatlr 70, T sogond polor lifpence” ' O

term nal g¢Bmali(IBGIRIsupslicdtod RRE idpuy RrinfAl bf & RkdBnbaldder 28, 4 Fitg ingi@npar at or
30 whose negative input termnal is grounded. Simlarly, the second

col or di f tesminat of 8iseenad mulplier 22 arnd) a second Jnnmt serminad 20hmitthe ¥amiablel 20b i s
suppl i :RAS] t L iqpput term nal of a second conpar at or 31 whose
negat i@g_ %%Sﬁggﬁeée&.%%r. $ grounded. Each of these conparators 30 outputs
a hi gh signal when THeevdriablét cosifiicit gaherito 209 pidvidedi fop gkndrating Maits fidt

hi gher than
J and -second output terminals 20c and 20d coefficient signals a and b, respectively, which

Q

vary in accordance with magnitudes of the color difference signals (2R-G) and (2B-G).
This variable coefficient generator may be constructed as shown in Fig. 2.

25 In Fig. 2, the first color difference signal (2R-G) received at the input
terminal 20a is supplied to a positive input terminal of a first comparator 30 whose
negative input terminal is grounded. Similarly, the second color difference signal (2B-
G) received at the input terminal 20b is supplied to a positive input terminal of a second
comparator 31 whose negative input terminal is grounded. Each of these comparators

30 outputs a high signal when the input signal at the positive input terminal is higher than
that at the negative input terminal and otherwise outputs a low signal. Output signals §;
and S, from the first and second comparators 30 and 31 are supplied to first and second
coefficient selecting sections 32a and 32b which have similar circuit structures. The first



that at the negative input term nal and otherw.,se outputs a. |ow signal.
Qut put signals S[err] and S[err] fromthe first fand sécond conparators
30 and 31 are supplied to first and second - . .coefficient. sel ect i ng

sections 32a and 32b which have simlar circuit structures. IvPe fk68f994
PHJ 93002 PHJ 93002 5

March 10, 1994 coefficient selecting section 32a conprises 02. sel ect or
34 for selasefficientsniecting sestion 3% wmpnﬁﬁﬁtﬂ%& fof 34cfop selaFrg 9ne Pt O gna) s

connett od FRUSAR apcabgcp i 8 nals %, Bddnt 2 1he Sl SpBteBilrls of thigdelictor
and 354 W%ﬁﬁ&%@&specﬂvélyamf&ra@‘rmmmpeﬁﬁ 185, ABS,yRntd @5y, whif pnoduemt

signals aferr], alerr] a[erré)& alerr] ca le of 5 earin ferent

pot ent i al sfromess paferencas @?‘E&Pﬁfﬁ"?@t% Es 3 AL i gnal

e A AR, A s

respect i veien both sipals $.carins, afedow|, tirScoefftoiedt isignal gnwhen B{eemgqa.laasgaxs[ err]
are high and | ow, respeclt

| , dth ff t |
si gnal s S[$x age LQVYGNQ[@SIL]I1 spe K‘Pgsng’srt"i‘?gfﬁccgﬁ% s‘%%!ﬂe%r;h‘ﬁ @‘gé&&“@'b %o@enidfgkr ent
| t | t t
ot out i eh B I ReGbbctvsifind Bk Bopciell el 4R, B ILS, @a'S°

t he coef fi giecyiith SighnTheahus selected coefficient signal i§iseppiieddinom anedutputitemminal Of

i ot ol ecrisRtor 34 tache RS QuaRE timiteh 205 af B0% Rl coR RN SR %d;s

been sel ec f|C|ent signals b[err], b[err], b[err] and
b[err] in %sgcordggnce wrmlg&8 ie 15- signals S err] and S| err] to the second

out put terminal 20d Tife seborsd voefficibntescleotidy sectiom B2 dnsubstaptially thezemgdint he
af oresai d coefficient _si

Ref Fi
1, the coeftFUcyIEfs ?&Fﬁé%ge%%ﬁ%s%eqﬂé‘a spotinm 333and ou ﬁﬁ?rﬁgfiﬂr@ r%g.f;l} Ptaoen!tg
generat or ﬁ%%ﬁgp@%@ﬁlé{ Coetficient a.}]s.a'lﬁ‘ﬁtb tﬁ’ Md'8 nPicchﬁn&?Gr‘Rﬂ%e

mul tiplier I nput ter he fitst nu lier 19,
r espect 15/ ekignalOSh pnd Sgﬁo tiss spoands ou@ut teamml mcbbf énsmbémdoefgmamtegtzn@pﬁﬂrr ed

to second input, te t he, fi and second adders 18 and 21,
respectrve?' ”@Rﬁ{?fe%‘a ff&“'l te adders 18 and 21, " which
substantially corres fo ¥l ¥, R doefiierd Riknalz- aYé.nd?@'f&f fridin§ dher ence

si gnal s, are suppli eg together wWith the |um nance si gnal Y fromthe
| um nance wimab¢ cqnfﬁc:estsgermgrator 20 arecsupplied1te:a segondhinput teaminal of thensesorthcoder

ol or i £ 1 EvRler 29 sal L epentindi feisiof i HRE AR ipliy 19, relpd Vel Bulale
term napg 4@%%%&&1@%@;%@ hieesu@pnaﬁto seaodinpat ¢ wamrﬁmmbcﬁm

conposite signal . circuit shown in Figs.
operat es aand stcondeddatsdg anidlp rres@e@wely Owttma&jmmrﬁhgéd%ﬁé&aﬂiﬂlar e

E (I\e/geer;)n ;Ee h&%&% | bed man er elyé#t r(%t‘pogdr?g 10(;%#4{%})\&' ms§
are supplied together with the Iummance signal Y from the lummance signal processing
section 15a to an encoder 40. This encoder effects an encoding operation on the

25 luminance signal Y and the two color difference signals (R-Y) and (B-Y) to produce at
an output terminal 41 a standard color composite signal, such as an NTSC color
composite signal.

The circuit shown in Figs. 1 and 2 operates as follows. When the pixels

on the CCD image sensor 11 are read in the above-described manner, the first pair of
30 color signals (Mg+Ye) and (Gr+Cy) and the second pair of color signals (Mg+Cy)
and (Gr+Ye) appear at the output terminals of the first and second color signal
processing sections 15b and 15c, respectively. At the first subtracter 16 the color signal
(Gr+Cy) is subtracted from the color signal (Mg+ Ye) whereby the color difference



and (G +Ye) appear at the output termnals of the first _and second col or

si ghal processi ng sections 15b and 15c, ‘respett tvel y. ! ‘At the first
subtracter 16 the col or signal (G +Cy) is subtracted fromthe col or

si gnal (I\/g+Yes? whereby the color difference PHJ 93002

6 March 10, 994 si gnal (2RMgreh 40pitRHuced.
Simlarly, the color signal gGr+ Ye) is subtracted fromthe col or

si gnal ( MeEEH) (2B:G) freproducedd ymlﬁrbadhecolngSMr(éiwm)es suhtesctedifrom g ce

ul' i i o680 S 0ts PEITAF i sodfhl, S het 7 WREREY o S0P G idmBlc ¢ o
the col or 2 692 prARoRtaNR claRifhreite pndl EREGYR dlmulpriah By the col o

dlfference Si is formed, while the color dlfference si gnal

( ﬁB— G iscee ﬁgxsnm at thm melapgsr 1hand: then raddedtor the calor differpuge signal &B-5) a&gd
e colpr the dkf' 2 SeHeRlon e LBIcF Aiferbhdl Benal B8 Pis orrdet” ot She SigtiNe" 0¥

coef fi ci edifferenceatiriab (2B-B) i¢l first \nniltiplied by thefcobffitieno b tii mubkiptiec?2 andnal
(RY) is deternmined in dependence on the color difference 10 cp?nal S

(2R- G anthepadded tthe Wr@f WC% fignd (LBrGhatrthe pddes el &swhersby the-opforcan be

corrected y CGlsedi . More
speci fi ca%&\ﬁ% S?Fii[aﬁgkpl c ure co r[&qlgg%fg}egé&%cﬁc %maangmte%g e{i%é Zol or
di f f er encef the m:gdm’e&néaagal @Y) (Leetéaminedinbdépendengé on \the aslor dﬁ&rdﬁel n
the third quadrant of a co coordi nat e gfértem shown |n Fi 3, the

first %e%ﬂ@ﬁéﬁ‘@[%ﬁz&@wg’@f@%ﬁﬁepﬂ@f@ grce; signal (R-Y)an 6er ef or e,

t he col or dependent |y
adj ust ed WI&?’%I‘ESF)ECP to thi QlFinX%pen cépor I N cor %Jcée/mé\npt b he .

coeffici especﬁicnliy] whditie p1cturetodlon' isciirédms; rvehicle neagydlat thie-cdloradiffereheo be
corrected m)re eC| sel y_and i ndependently wth res‘i)ect to each of

ot her col eggalg Gsand@Brioharerketh pegativa af‘ﬁéeﬁ“?er&thﬁrﬁ’élf quadrant of afeﬂb%rdrants

in a mann . f rﬂﬁnﬁr USed €

di fference SI gha g}?% 9; F{g 3 s?@&fﬁﬁ@@t dﬁaigts%lorrefaf“%w% cféne 20

di f f er Bhice. E‘hgpeﬁre, -c6joradiffereRedy3igmal {RsYp¢dn eimore precigelyrand mddpbnddndy

| um nance to the ncoder 40 whi ch can ther for orm a nor e
or eci el yaéxa#e@tve Hrls. Breep colof 30 a690B0ATeR ¥4 fhlctent's,. This "
second e o | AR 0neC PR 5 the
i nventi o:evm now be ég&xgﬂl be‘gﬁw th ref erger??g toﬁ%&l&lﬁ‘%ﬁ&\lx\ﬂde?&xéeﬁﬂf

const i t uemtth respecetcemhtd omrroemmmm mageanktpara &Ymvm thﬂnﬁFstgnd fourthe

designated by reference n ich reat er b undred t han
the corre§ 540 B fRanner of HEREHS abovety\o’{']greerfﬁ‘ﬁ'g gf cifically

desi gnagl GiFrdéme -9l cture- information si gnal in a d| gital
fashion. In Fig. an anal og out put signal of a CDS 30 circuit 114 is fed

to an anal 0g-t o- di gTh%\thusAb@pCted)mler differarg®. sighalss(RAYDand (Bt aze supplxed
together with the luminance signal Y to the encoder 40 which can therefore form a

more precisely adjusted standard color composite signal.
A second embodiment of the color video camera apparatus according to
25 the invention will now be described with reference to Fig. 4, wherein constituent
elements corresponding to those shown in Fig. 1 are designated by reference numbers
which are greater by one hundred than the corresponding ones.
This embodiment is specifically designed to process the picture-
information signal in a digital fashion. In Fig. 4, an analog output signal of a CDS
30 circuit 114 is fed to an analog-to-digital (A/D) converter 150. This A/D converter
converts the supplied analog signal, which is the color picture-information signal, into a
digital signal at a time interval determined by a clock signal CLK1 fed from a timing
signal generator 113. The thus obtained digital picture-information signal is supplied to



converts the supplied analog signal, which is the color picture-information

si‘gnal, into a digital signal at a time:;jnterval detefmined by a clock
signal CLK1 fed froma timng si gnal generat ar .113: - The thus obt ai ned
di gital picture-information signal is suppliedto =~ T PHI 93 02
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processor 151. This signal processor is so prograned as to inplenent at
| east t he digitalisignak percesspe 1o by This signak PROFeSIOTissoaresTamed i tPh@P’@B\‘PE’a?‘at ors

6 d f f
Foooo. e the funbitdhs of (OCobE Cogaliioh iR 151288 HOBRRRELRES 160 d 10 oF - ©
signal Y,Figi 1 ahd dnsifnedomof mlmm&eoem Hi effFigs 2. mszm@)mgwslgw )
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supplies the stored si nal to a 10 digital _.adder 118 and a djgital
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slel eﬁt or thadigital agnﬂrprmsod rIMIsérerbetdh sugz;:»lie:ic at@lec&ﬁéém-lra?l?m The. t h\i/n' |
clock sig an utted therefromas the coefficient ile
t he coef f*@P%CHKg‘é{ fﬁo@r coefficigpts e+ 4 3 30d 24%%?% ﬂ’y‘ﬁgtored
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therefromas t co%f fici en% g{er}geedgpq?“?h%[%%eﬁﬁ Ci ent S | eﬁr*]k”bi) [err]
and bl[iér rt]33tand23Q mla[:mrdz}ncesvm ther sigrialseS dargi $.a|Theadoafficidnt cblectad bpahgi ven by
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color difference signals (R , are supplie dtogethgr with the
| umi nancesehcgmdBM isrtcmpoﬂaaljd stgradah asiagnhaIISSpnae&poas;r tolthe c&m:kesigingw
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is substariti al | y the Sane as that o enbodi mrent of Fig. 1,
but the sR@hhl’I‘lmm@mMgauaad&oﬁ:emcthgila;tohelsﬁéfanérlﬁhse Aupplied to theonvert er

coot f1 ci RHLRHE 2P 20 LPERrectiivh Pt sRppIBHR (i alehs Tls b o1,
which are color difference signals (R-Y) and (B-Y), are supplied together with the
luminance signal Y from the digital signal processor 151 to a digital encoder 140, which

25 forms from the inputted three signals a digital color composite video signal in the
known manner and outputs it from an output terminal 141.

The operation of this embodiment is substantially the same as that of the
first embodiment of Fig. 1, but the signal processing is done digitally after the A/D
converter 150.

30 Table 1 given below shows values of the coefficients a; to a, and by to by
which were experimentally used in the above embodiment for the cases where the color
temperatures are 3,200K and 4,400K, respectively, wherein a CCD of the Matsushita
Model MN3752 (710H, 1/2", NTSC) was used as the CCD image sensor 111.
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t hé col or tenperatures are 3, 200K and 4, 400K, Iespettl vel.y, wherein a
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Table 1 col or tenperature
coefficient 3, 200K 4, 400K Table 1 aferr]

20/ 64 8/ 64 5 b[err] -2/ 64

- 10/ 64 a2 color tempetature - 13/ 64 - 4/ 64
b[err] 8/ 64 5/ 64 a3

-13/ 64 -4/ 64 . b[err -2/ 64
210/ 64 10 . coefficient | oy 3,200K 44008 5, 4 -4/ 64
b[err] 8/ 64 5/ 64 Al t hough the
selectors 134-1 and 134-&, the |atches 20464 ¢ o 1553/51 he adders 118 and

121, the nultipliers 119 and 122 and the encoder 140 are shown as separate
circuit3elenents in the gbove enbodi menl{64 hese ell®®dnts can be conbi ned
with the 15 digital signal processor 151 into a single digital signal

processor. In this case,a,all the f ungtggons of-41dge sel ectors, | atches,
adders, multipliers and encoder shoul d be progranmed in the digital
si gnal processor. It gg@ul d be ed that the scope of
the present invention is 2not limted to t he a ove-descri bed
enbodi nents. For exanpl e, thls i nventio n also applied to a 20 col or
vi deo canera appar at us Vﬂ3l ch enpl oys a géf@ mosat®*filter havi ng a
di fferent :
by -2/64 -10/64
10 ay -13/64 -4/64
by 8/64 5/64

Although the selectors 134-1 and 134-2, the latches 152 to 155, the adders
118 and 121, the multipliers 119 and 122 and the encoder 140 are shown as separate
circuit elemeats in the above embodiment, these elements can be combined with the
15 digital signal processor 151 into a single digital signal processor. In this case, all the
functions of the selectors, latches, adders, multipliers and encoder should be
progr.arrgmed in the digital signal processor.
It should be noted that the scope of the present invention is not limited to
the above-described embodiments. For example, this invention can also be applied to a
20 color video camera apparatus which employs a color mosaic filter having a different
color filter element arrangement.



color filter element arrangenent. PHJ 93002

9 March 10, 1994 VHAT. | S"CLAI MED | S:

1. A col or video canera apparatus Whl ch conpri ses an i mage sensor
(11) having a plurality of pixel elenments for cénvertirig an optical

i mage into PR 3082t ri c i mge signal 9 a color filter (12Manchdfgd894én
the i mage sensor and having a pr edet er m ned m)sai c n of

di fferent (SHATSIS GRAIMED) IS:onpl enentary col ors, naI

at least first (2R-G and second (2B-G color difference

coefficient generator means (20) for generating first ( and "sedont
(b) coefficients, first (19) and second (22) mul tiplier neans for
mul tiplying the first (2R— G and second (2B-G color difference

i | t | th d nd f ff t d
Fioor Cby TPany 16 Y A eﬁ%ﬁ%é&ﬁ%ﬁ%@éﬁ*ﬁmé& sengar (Lak
second ( 22)1aﬁﬁ§ af iﬁﬁ.ht}( SLpixBLe et ?61' conv %tph&ltlﬁﬁﬁé ﬁﬂtﬁﬁn(@@ and

second (2B-G color difference signals to gehera

fourth (B- M)lagmstgmaldafcbbréﬁte(&)gmhged ore thediatage sénsor wind heving ahe

coefficient

l gbl ﬁff t t
neans for BEWME}?BGI’ at or%régansfaéo%folg var e COo i Ci en %;{]ga or
vari abl y5 i fmaepe g@@mg bRafd (159 f&iﬁm@ssﬁg%éae&ﬁé eé%para us

di fference S|gna col or “vi deo caner
accor di ng #bleastfirst (2R-G andiaccond z(%BI-G)rpoldradlfferencasagmb.lmaw caefficientcgehétatirent

Coef 1 ci eneahe COT IR téEiine i or kel 401 coptnefin, v, ) and eoeed

si gnal s an¢hultiplier nfe@h® E&romukip Iyg?hﬁcﬁﬁweWGPHﬁ@kﬁg%g@g%@{Cﬁee loP @iffbrBlddr al i ty

of coeff|C|ent signal s_as the corre;pondlng I'rst an second
coef fi ci enﬁlgn?lﬁ respedsivelinby the segondh@)fand trsta(a)jcoefﬁcieste,cmdjﬁml(tﬂj, aiid f er ence

c1 2 m 1% *%paf (21 adder megad¥of Bube SufRR SRR SR A 43t 8 (1) il

filter el en‘&aﬁsstoothe TRGRRAG) Sid>Ssdond €28-GW color diffétende): § Regenkfatd
second col gr _di fference si gnal s bei ngj(@g G and (2B- 25 g(‘{“espect I vel y,

and t he t hiRd)a86 fpuith (B-Yoroler diff ﬁteé%ﬁe@alsu rgspectvely; whereln tie caefficieBt Y) |
respect i veF et%?ﬁ&&@@)?@gvﬁx{b?@é&%ﬁa&tcg%hg{aor Uredn§ For JE2el gr},%db st

respective
(a) and second (b) coefficients variably in dependence on the first (2R-G) and second

15 (2B-G) color difference signals.
2. A color video camera apparatus according to claim 1, characterized in that
said variable coefficient generator means comprises, for each of the first and second

processi ng nmeans (15) for processing the electric |rrage Si ’%1 Wﬁ"’
a

coefficients, a signal generator for generating a plurality of coefficient signals and a
selector for selectively outputting one of said plurality of coefficient signals as the

20 corresponding one of the first and second coefficients in accordance with the first and
second color difference signals.
3. A color video camera apparatus according to claim 1 or claim 2,
characterized in that the color filter comprises filter elements of magenta, green, yellow
and cyan, the first and second color difference signals being (2R-G) and {2B-G),

25 respectively, and the third and fourth color difference signals being (R-Y) and (B-Y),

respectively, where R, G and B represent colors of red, green and blue, respectively,
and Y represents a luminance.

4, A color video camera apparatus according to any one of claims 1 to 3,

characterized in that at least one of the image signal processing means, the first and



and Y represents a | um nance. canera
apparatus according to any one of cI ai s 1 l"l mlﬂ) "MMI merl zed in that
at | east one of the inmage signal processing reans,ttHhe fSir&t and
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means and said varl abI e coefficient generator means i s constructed to

operate di %Fend myltiplier means, the first and second pdder peanscand saids variablerostiigiens
first (2R erence signal s. conprising a
coefficien ?ngeneratagfrg %egﬁs?u%@fogémenéwl ng first (a) 5 and second
(b) coeffifients, fiA signiliftpcassst foe S2 firs(2RA4Q) |andrseémﬁn§’.3f-@) color

mul tiplyin the first (2R G and.second (2B-G color difrerence signals

respect j vefifferspcs pignals cgmprising a(qpﬁfmtm@mor &}&&%ml oF genemting first (@) st

and Firor Toromd (7 SpPEERRRRNUO ind PP ) milbi iy b B, (51
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ctively, wherein the coefficient generator rreans
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A signal pEBe@pealor diffevemtersignals tol geherate, thn'ﬂe(RaY) e1d fomckhi B-Yheslosai d 15

variabls (ﬁ@jflment ener at,or rre ns C rrprl for each of the first and
second ! srenes sizedl STCS@CQ}IE}M F%ﬁ“t gencedtar megnu(M ifadl ity of

coeffi ci e“{arﬁ C?%}ﬁl $5da6 I ted ey [ g one of
said plurality of co |ggx|wemhtt0r5| gngFaj%%‘g{aﬁgfﬁa ﬂcoﬁa spo%l%MI ne of the
first and cefficiehts varidbly iredépendenca ondhel finst 2R4GYraridnsecond (XB-Gh dolor second

col or di ffcﬁffeneﬁge gsll ?I S..

6. A signal processor according to claim 5, characterized in that said

15 variable coefficient generator means comprises, for each of the first and second
coefficients, a signal generator for generating a plurality of coefficient signals and a
selector for selectively outputting one of said plurality of coefficient signals as the
corresponding one of the first and second coefficients in accordance with the first and
second color difference signals. .



